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link give rise to echo and an echo canceller 14 is also included, as well
as receiver processing cir- The present invention relates to duplex trans-
cuitry 15 which is assumed to include an adaptive mission of digital data.
equaliser. Similar components are provided in the Duplex transmission of
signals within the same   5   other station 2. frequency band over a link
such as a telephone         The residual echo after cancellation may in
line can be subject to problems due to echo ef-    some circumstances give
rise to problems and the fects, in particular so-called "talker echo"
(referred  arrangements to be described are aimed at al- to below simply as
echo) where reception by a      leviating this problem by adjusting the
transmitted station of echo versions of its own transmitted   10  power
levels. If, when both stations are transmitting signals interferes with its
reception function. Echo  at full power, one station is suffering reception
cancellers are commonly used to alleviate this     errors due to echo,
performance may be improved problem. For the purposes of this description,
echo  by reducing the transmitted power at that station effects will be
understood to include any effect   by an amount which reduces or eliminates
the caused by a station receiving residues of its own   15  echo problem
yet does not result in impaired re- transmissions as for example residues
due to im-   ception at the other station. pedance mismatch, inadequate
filtering or, in a        Normally in a line transmission system there
radio system, antenna misalignment.                will be constraints on
the maximum power at which European patent application published under
a station can transmit, and it will be desirable that No. 0112108A
describes a radio system for duplex   20  one station should transmit at
maximum power. data transmission system with two stations each of
Accordingly, one station will transmit at maximum which assesses the
received error rate and sends a  power, and the other will adjust by
reducing its signal back to the other station where it is used to  power.
It will of course be understood that where a control that station's power.
station may increase its power (as for example According to the present
invention there is  25  when a radio channel has been subject to fading)
provided a duplex data transmission system com-   then the adjustment may
be an increase in trans- prising first and second stations connected via a
mission power. References to reducing power in transmission path, in which
each station has as-   the following will be understood merely as illustra-
sessment means for assessing received signal      tions of power
adjustments. quality, the first station has means for transmitting   30
Assessment of the appropriate reduction is the results of its assessment to
the second station,  made during a training sequence at the com- the second
station has estimating means operable   mencement of a period of
communication ("a to estimate a transmitting power adjustment to be
call"). Each station has a measurement device (16, made, and at least one
station includes adjustment  26) which, during transmission by that station
(the means responsive to the results of the said es-  35  other station
remaining idle) can measure the resid- timate to effect an adjustment to
its transmitting  ual talker echo, and during reception (with its trans-
power, characterised in that the estimating means  mitter idle) can measure
the residual noise and is operable is response to the results of the as-
other signal impairments . The measurement de- sessment made at the second
station and that       vice 16 receives, via a subtractor 17, the
difference made by and communicated to it by the first sta-  40  between
the output of the receiver signal process- tion such that the
signal-to-noise ratios of the sig-  ing circuitry 15, and the digital data
output of the nals received by the two stations shall be substan-  decision
circuit 12. Where a known training se- tially in a predetermined
relationship.            quence is used this could instead be synthesised
Other aspects of the invention are as recited in  locally by a synthesiser
18. Again, similar compo- the claims.                                    45
nents are provided in the other station. A control One embodiment of the
present invention will    unit 19 (which in practice will conveniently be
lo- now be described by way of example with refer-     cated at the station
as shown herein) receives the ence to the accompanying drawings in which:
output of the measurement device 16 and controls Figure 1 is a block
diagram of one embodiment    the modem operation during the sequence. of a
transmission system according to the inven-  50  A typical sequence is
illustrated in figure 2. tion; and Figure 2 is a timing chart illustrating
Transmission by station 1 to station 2 is illustrated the operation of the
system of Figure 1.        in line A, reverse transmission in line B. At
time t1, Referring to figure 1 two stations 1, 2 serve for  station 1
initiates a call by transmission (at full duplex transmission of digital
data via a telephone  power) to station 2. Station 2 then responds from
line 3. The station 1 has a modem comprising a   55  time t2 onward by
transmitting a training sequence; modulator 11 and demodulator decision
circuit 12   this is a predetermined sequence (or could be and a hybrid
circuit 13 for connection to the line 3.  simply carrier if adaptive
equalisation and/or echo 



The hybrid and other components in the telephone   cancellation is not
used). It is terminated by an 2    3                 EP0334867B1
4 END code at time t3. The first part of this period  error (le the
reciprocal of the SNR) at station 1 is: (t2 to t2') is allowed for
operation of the echo canceller 24 and adaptive equaliser 15. From t2' to
[err] t3, the measurement device 16 in station 1 moni-
[err] tors the received signal to measure residual noise   5 and other
impairments after the adaptive equalisa-  That at station 2 is: tion and
processing, whilst the corresponding de- vice in station 2 measures the
uncancelled talker                   [err] echo. Following reception of the
END code at station   10 1, the latter transmits a similar training
sequence at  since the effect of the errors is now relative to a time t4.
The two stations again measure the re-    reduced received signal level.
This assumes that [err] ceived signal level and echo from t4' to t5 but of
is mainly noise and does not reduce substantially course their roles are
now reversed.               with k. (If on the other hand [err] were
dominated by In order for the measured results to be mean-  15  signal
level dependent factors such as listener ingful, the measured results must
be related to the  echo and other forms of distortion the appropriate
received signal level either by measuring the latter,  expression would be
[err] /k +[err] . A more sophisti- or (as assumed below) providing a.g.c.
so that the  cated system might attempt to assess the relative measurements
are relative to a standard level. In  contributions) the case of station 1,
the gain level during the   20  If these two terms are to be equal, then:
reception test must be held during the transmission test so that the echo
measurement is made at the same gain. In station 2 the receiving
measurement          [err] must be scaled to the receiver gain (set
arbitrarily or by agc during prior reception) during transmis-  25 sion.
which can readily be solved for [err], taking of course Next (time t6)
station 1 (for example) transmits  the positive root. If the solution for
[err] is greater the echo and noise information that it has mea-    than
unity, this implies that the power reduction sured to station 2. The
control unit 29 in station 2 is  should in fact be made at station 2, and a
cor- now in possession of all the measured information   30  responding
calculation must be done for station 2. from the measuring devices 16, 26
and now cal-         The above description assumes a fixed power culates
(at time t7) any required power adjustment.  limit (whether regulatory or
practical) on the maxi- The simplest case is that of symmetric duplex,  mum
transmitted power in each direction. In a where the signal to noise ratio
(SNR) requirements  situation where, a power reduction at one station for
satisfactory transmission are the same at both  35  would permit an
increase at the other, this could if ends. The control unit 29 determines
for each     desired be done, and taken into account in the station;
relative to a standard received signal level  calculations discussed. (and
taking into account any gain scaling).           In other situations the
power may be limited - the mean square value  [err] of the uncan-    mainly
by the demands of economy or security. In celled talker echo upon reception
by that  40  these cases the power may be adjusted at the two station
stations to the minimum required to give a desired - the mean square value
[err] of the residual  transmission rate, the same or different in each
received noise and other impairments upon     direction. The above
calculation enables the rela- reception at that station
tive power transmitted from the two stations to be - the sum of e2 and n2
gives an estimate of the   45  set. The absolute power to be transmitted
from receiver SNR at that station                  both stations can then
be raised or lowered by 3dB If the two values for receiver SNR are the
for each bit/symbol increase or decrease in capac- same for both stations,
no action is required. If,  ity required. say, the SNR is lower at station
2, then the trans-    Having determined which station (if any) should
miffed power at station 2 should be reduced. This  50  reduce power and the
degree of reduction, the will improve the SNR at station 2 (by reducing
control unit 29 transmits this result to station 1 at talker echo) whilst
the SNR at station 1 will be   time t8. At time t9, the control unit at the
station 



reduced due to reduction of the received signal    which is to reduce power
controls its modulator power. The optimum power reduction is often that
accordingly, whilst that at the other station informs which will give
similar SNR's at both ends.   55  its demodulator to make any appropriate
adjust- This may be determined as follows. Assuming     merit to
accommodate the resulting reduction in the transmitting power at Station 1
is reduced by a  the received signal level. Strictly, this is not neces-
factor k (k 1) then the normalised total receiver  sary if a.g.c. is
permitted to restore the received 3    5                 EP 0 334 867B1
6 signal level, but it is preferred to preserve the  duration of the call;
however facilities for readjust- signal loss and adjust the demodulator
decision   ment during a call may be provided if desired. circuit.
Conversely, the properties of a permanent "private Once the above
procedures are complete, du-    wire" link between two stations may not
vary at all plex transmission can commence (at time t10). (In   5   and in
this case a single adjustment - eg using practice, duplex operation can
commence earlier   ancillary equipment temporarily connected to the but
clearly the maximum data rate cannot be used  stations - at the time of
installation may suffice. until the power adjustment has been effected).
A further possibility is simply to use a fixed The separate measurement of
echo e and         power reduction in the lower rate transmitting direc-
noise etc n permits an analytical solution. Alter-  10  tion as a
compromise setting for a limited range of natively a trial and error
solution may be performed  transmission links, and omit any measurement
pro- by reducing the transmitted signal level at the   cedure. station
having the inferior receiver SNR in, for     One example of a situation in
which the above example, steps of 3dB, until approximately equal  described
system  may be used is in facsimile performance is achieved in both
directions. In this  15  transmission equipment. case, separate
measurements are not necessary        Whilst any suitable form of
modulation and and a single measurement of total error at each
communication protocols may be employed, one end may be made during duplex
transmission.       example is the CCITT recommendation V32. The In the
case of asymmetric duplex, the SNR      training sequences provided by the
recommenda- requirements at the station receiving the higher  20  tion for
equaliser/echo canceller adaptation may, if data rate will normally be
greater and this must be  time permits, be used for the measurements de-
taken into account in the above described estima-  scribed. If not, those
sequences may be length- tion process. Normally the station transmitting at
ened, or the following "rate signals" employed for the lower data rate will
be the one to reduce power  the measurement function. One example of a
modi- and the system may be simplified slightly if this  25  fied version
of the V32 modulation standard, suit- assumption is made - though if the
roles of the   able for the lower bit-rate side of an asymmetric high and
low data rate stations are liable to be  system, which also permits
selection of alternative reversed then two calculations, for power
reduction  point constellations in the Quadrature Amplitude at either
station when transmitting at the low rate,  Modulation (QAM) diagram  for
the purpose of will need to be made.                        30  transmitted
power reduction, is described in our co- Another approach that may be
adopted is        pending  PCT  application  published  as WO where one
specifies for the asymmetrical system   88/04500, having the same priority
date as the that a fixed data rate used be for the lower rate  present
application. direction (eg 2400 bit/s) and that the higher rate be selected
according to the available transmission   35  Claims performance - for
example 9600 bit/s may be specified but the system permitted to drop back
to  1. A duplex data transmission system comprising 7200 or even 4800 bit/s
if the available SNR is not  first and second stations (1, 2) connected via
a sufficient to sustain reasonable quality at 9600       transmission path
(3), in which each station bit/s.                                        40
has assessment means (16, 26) for assessing In that case, the adjustment
decision can be      received signal quality, the first station (1) has
based solely on the measurements made at the          means (11) for
transmitting the results of its lower rate received; the transmitting power
of the    assessment to the second station (2), the sec- lower rate
transmitter is reduced (if appropriate) to  ond station (2) has estimating
means (29) op- a level just sufficient to maintain a predetermined   45
erable to estimate a transmitting power adjust- SNR at the lower rate
receiver. The measurements      ment to be made, and at least one station
made at the higher rate receiver can then be used     includes adjustment
means responsive to the 



to determine which data rate is to be employed for   results of the said
estimate to effect an adjust- the higher rate direction.
ment to its transmitting power, characterised in In general, the properties
of a transmission link  50  that the estimating means (2) is operable is
between two stations can be expected to vary from    response to the
results of the assessment time to time - eg due to switching of
transmission    made at the second station (2) and that made path sections,
or because one station communi-        by and communicated to it by the
first station cates with various other stations with different path  (1)
such that the signal-to-noise ratios of the lengths and/or station
equaliser echo cancelling   55  signals received by the two stations shall
be characteristics. It has been envisaged above that a   substantially in a
predetermined relationship. power reduction will be assessed at the com-
mencement of a call and remain fixed for the 4    5                 EP 0
334 867 B1                     6 signal level, but it is preferred to
preserve the   duration of the call; however facilities for readjust-
signal loss and adjust the demodulator decision     ment during a call may
be provided if desired. circuit.
Conversely, the properties of a permanent "private Once the above
procedures are complete, du-     wire" link between two stations may not
vary at all plex transmission can commence (at time t10). (In   5   and in
this case a single adjustment - eg using practice, duplex operation can
commence earlier      ancillary equipment temporarily connected to the but
clearly the maximum data rate cannot be used    stations - at the time of
installation may suffice. until the power adjustment has been effected).
A further possibility is simply to use a fixed The separate measurement of
echo e and          power reduction in the lower rate transmitting direc-
noise etc n permits an analytical solution. Alter-  10  tion as a
compromise setting for a limited range of natively a trial and error
solution may be performed  transmission links, and omit any measurement
pro- by reducing the transmitted signal level at the     cedure. station
having the inferior receiver SNR in, for       One example of a situation
in which the above example, steps of 3dB, until approximately equal
described system  may be used is in facsimile performance is achieved in
both directions. In this  15  transmission equipment. case, separate
measurements are not necessary          Whilst any suitable form of
modulation and and a single measurement of total error at each
communication protocols may be employed, one end may be made during duplex
transmission.         example is the CCITT recommendation V32. The In the
case of asymmetric duplex, the SNR       training sequences provided by the
recommenda- requirements at the station receiving the higher  20  tion for
equaliser/echo canceller adaptation may, if data rate will normally be
greater and this must be  time permits, be used for the measurements de-
taken into account in the above described estima-   scribed. If not, those
sequences may be length- tion process. Normally the station transmitting at
ened, or the following "rate signals" employed for the lower data rate will
be the one to reduce power  the measurement function. One example of a
modi- and the system may be simplified slightly if this  25  fied version
of the V32 modulation standard, suit- assumption is made - though if the
roles of the     able for the lower bit-rate side of an asymmetric high and
low data rate stations are liable to be    system, which also permits
selection of alternative reversed then two calculations, for power
reduction  point constellations in the Quadrature Amplitude at either
station when transmitting at the low rate,  Modulation (QAM) diagram  for
the purpose of will need to be made.                          30
transmitted power reduction, is described in our co- Another approach that
may be adopted is         pending  PCT  application  published  as  WO
where one specifies for the asymmetrical system     88/04500, having the
same priority date as the that a fixed data rate used be for the lower rate
present application. direction (eg 2400 bit/s) and that the higher rate be
selected according to the available transmission   35  Claims performance -
for example 9600 bit/s may be specified but the system permitted to drop
back to  1. A duplex data transmission system comprising 7200 or even 4800
bit/s if the available SNR is not     first and second stations (1, 2)
connected via a sufficient to sustain reasonable quality at 9600
transmission path (3), in which each station bit/s.
40      has assessment means (16, 26) for assessing In that case, the
adjustment decision can be        received signal quality, the first
station (1) has based solely on the measurements made at the
means (11) for transmitting the results of its 



lower rate received; the transmitting power of the     assessment to the
second station (2), the sec- lower rate transmitter is reduced (if
appropriate) to  ond station (2) has estimating means (29) op- a level just
sufficient to maintain a predetermined   45  erable to estimate a
transmitting power adjust- SNR at the lower rate receiver. The measurements
ment to be made, and at least one station made at the higher rate receiver
can then be used      includes adjustment means responsive to the to
determine which data rate is to be employed for      results of the said
estimate to effect an adjust- the higher rate direction.
ment to its transmitting power, characterised in In general, the properties
of a transmission link   so  that the estimating means (2) is operable is
between two stations can be expected to vary from      response to the
results of the assessment time to time - eg due to switching of
transmission       made at the second station (2) and that made path
sections, or because one station communi-         by and communicated to it
by the first station cates with various other stations with different path
(1) such that the signal-to-noise ratios of the lengths and/or station
equaliser echo cancelling   55  signals received by the two stations shall
be characteristics. It has been envisaged above that a    substantially in
a predetermined relationship. power reduction will be assessed at the com-
mencement of a call and remain fixed for the 4    7                 EP 0
334 867 B1                      8 2. A transmission system according to
claim 1, in       the station or the other station, characterised in which
the transmission path (3) comprises a          that the station includes
means (5) for receiv- wire link.
ing the results of a received signal quality assessment by the other
station, and the es- 3. A transmission system according to claim 1 or   5
timating means (19) is operable in response to 2 in which the estimating
means (29) in the         the results of both assessments to estimate a
second station (2) are operable, selectively in      transmitting power
adjustment to be made dependence on the results of the estimate, to
such that the signal-to-noise ratio of the signal effect an adjustment of
the transmitting power       received by the station is substantially in a
at the second station (2) and/or to effect trans-  10  predetermined
relationship to that received by mission to the first station (1) of a
power ad-     the other station. justment signal, adjustment means at the
first station being responsive to receipt of such      11. A station
according to claim 10, in which the signal to effect a transmitting power
adjust-        estimating means (19) is operable to estimate ment at the
first station.                  15      a power adjustment which  maintains
the signal-to-noise ratios substantially equal. 4. A transmission system
according to claim 1 or 2 in which one station transmits at a maximum
12. A method of duplex data transmission between power and the adjustment
means of the other         first and second stations in which received
station effects a reduction in that station's  20    signal quality is
assessed at each station, and transmitting power.
at least one station effects an adjustment to its transmitted power,
characterised in that the 5. A transmission system according to any one of
results of the assessments are transmitted to claims 1 to 4 in which the
data rates of the two     estimating means which estimates, in response
transmission directions are the same and the   25    to the results of both
assessments, a power predetermined relationship is equality.
adjustment to be made so as to bring the signal-to-noise ratios received by
the two sta- 6. A transmission system according to any one of        tions
substantially into a predetermined rela- the preceding claims in which the
assessment         tionship. means (16, 26) of a station comprises means
30 for measuring echo during a training sequence    13. A method according
to claim 12 in which the of transmission by that station and measuring
control means is located at a station. received signal impairments during a
training sequence of transmission by the other station.   PatentansprUche
35 7. A transmission system according to any one of     1.
Duplex-DatenUbertragungssystem, das umfalt: claims 1 to 5 in which the
assessment means          sine erste und zweite Station (1, 2), die Ober 



(16, 26) of a station is arranged to measure the     einen Obertragungspfad
(3) verbunden sind, total of echo and received signal impairments
wobei jede Station sine Bewertungseinrichtung during duplex transmission.
40       (16, 26) zum Bewerten der empfangenen Si- gnalqualitit aufweist,
die erste Station (1) eine 8.  A transmission system according to claim 6
in         Einrichtung (11) zum Obertragen der Ergebnis- which the
estimating (29) means is arranged to       se ihrer Bewertung zu der
zweiten Station (2) calculate the transmitting power adjustment.
aufweist, die zweite Station (2) Abschitzrein- 45      richtungen (29)
aufweist, die betreibbar sind, 9. A transmission system according to claim
7 in        um eine Obertragungsleistungseinstellung ab- which the
estimating means (29) is arranged to       zuschatzen, die zu machen ist,
und minde- determine the transmitting power adjustment          stens eine
Station eine Einstelleinrichtung ent- by an iterative process of adjustment
steps          hilt, die auf die Ergebnisse der Abschdtzung and
re-measurement steps.                   50       antwortet, um eine
Einstellung ihrer Obertra- gungsleistung zu bewirken, 10. A duplex data
transmission station (1) for use in a transmission system, comprising
assess-         dadurch gekennzelchnet, daB ment means (16, 17) for
assessing the quality of a signal received from another station in the   55
die Abschitzeinrichtung (2) in Antwort auf die system and estimating means
(19) operable in         Ergebnisse der bei der zweiten Station (2)
response thereto for generating a signal which      durchgef0hrten
Bewertung betreibbar ist, die indicates a power adjustment to be made by
durch die erste Station (1) durchgefUhrt ist und 5    9               - EP
0 334 867 B1                    10      11111111 1BII1   11 ! ihr
mitgeteilt wurde, so daB die Signal-zu-     9. Obertragungssystem nach
Anspruch 7, wobei Rausch-Verh~ltnisse der Signale, die durch die     die
Abschitzeinrichtung (29) angeordnet ist, zwei Stationen empfangen sind, im
wesentli-        um die Obertragungsleistungseinstellung durch chen in
einer vorbestimmten Beziehung sein         einen iterativen ProzeB der
Einstellungsschritte sollen.                                    5       und
der wiederholten MeBschritte zu bestim- men. 2. Obertragungssystem nach
Anspruch 1, wobel der Obertragungspfad (3) eine Drahtverbindung   10.
Duplex-Datenlbertragungsstation (1) zur An- umfalt.
wendung bei einem Obertragungssystem, die 10      umfai8t: eine
Bewertungseinrichtung (16, 17) 3  Obertragungssystem nach Anspruch 1 oder
2,          zum Bewerten der Qualitat eines Signals, das wobel die
Abschatzeinrichtungen (29) in der        von einer anderen Station in dem
System zweiten Station (2) wahlweise in Abh~ngigkeit      empfangen ist,
und eine Abschatzeinrichtung von den Ergebnissen der Abschatzung betreib-
(19), die in Antwort darauf betreibbar ist zum bar sind, um  eine
Einstellung der Obertra-  15    Erzeugen eines Signals, das anzeigt, daB
eine gungsleistung bei der zweiten Station (2) zu
Leistungseinstellung durch die Station oder die bewirken, und/oder eine
Obertragung zu der         andere Station zu machen ist, dadurch gekenn-
ersten Station (1) eines Leistungseinstellungs-    zeichnet, daB die
Station einer Einrichtung (5) signals zu bewirken, wobel eine Einstellungs-
zum Empfangen der Ergebnisse einer Quail- 4S!   einrichtung bei der ersten
Station auf einen   20   tatsbewertung  eines empfangenen  Signals Empfang
eines derartigen Signals antwortet,        durch die andere Station
enthalt, und daB die um eine Obertragungsleistungseinstellung bei
Abschatzeinrichtung (19) in Antwort auf die der ersten Station zu bewirken.
Ergebnisse beider Bewertungen zum Abschat- zen einer
Obertragungsleistungseinstellung, die 4. Obertragungssystem nach Anspruch 1
oder 2,  25      durchzufUhren ist, betreibbar ist, so daB das wobei eine
Station bei einer maximalen Lei-        Signal-zu-Rausch-Verhaltnis des
Signals, das stung Obertrdgt und die Einstelleinrichtung der    durch die
Station empfangen ist, im wesentli- anderen Station eine Reduktion bei der
Ober-       chen in einer vorbestimmten Beziehung zu je- tragungsleistung
jener Station bewirkt.            nem ist, das durch die andere Station
empfan- 30      gen ist. 5. Obertragungssytem nach einem der AnsprUche 1
bis 4, wobei die Datenraten der zwei Obertra-  11. Station nach Anspruch
10, wobei die Abschatz- 



gungsrichtungen die gleichen sind und die vor-     einfichtung (19)
betreibbar ist, um eine Lei- bestimmte Beziehung Gleichheit ist.
stungseinstellung   abzuschatzen,  die  die 35
Signal-zu-Rausch-Verhaltnisse im wesentlichen 6. Obertragungssystem nach
einem der vorange-          gleich beibehUlt. henden AnsprUche, wobei die
Bewertungsein- richtung (16, 26) einer Station eine Einrichtung  12.
Verfahren einer Duplex-Datentbertragung zwi- zum Messen eines Echos
urnfalit, und zwar          schen einer ersten und einer zweiten Station,
wihrend einer Obungsfolge der Obertragung   40     wobei eine Qualitat
eines empfangenen Si- durch jene Station und zum Messen von Be-
gnals bei jeder Station bewertet wird, und min- eintrachtigungen  des
empfangenen Signals          destens eine Station eine Einstellung ihrer
wahrend einer Obungsfolge der Obertragung          Ubertragenen Leistung
bewirkt, dadurch ge- durch die andere Station.
kennzeichnet, daB die Ergebnisse der Bewer- 45     tungen zu einer
Abschatzeinrichtung Ubertra- 7. Obertragungssystem nach elnem der Ansprt-
gen werden, die in Antwort auf die Ergebnisse che 1 bis 5, wobei die
Bewertungseinrichtung       beider Bewertungen eine Leistungseinstellung
(16, 26) einer Station angeordnet ist, umr das     abschatzt, die zu machen
ist, um die Signal- gesamte Echo und Beeintrachtigungen des
zu-Rausch-Verhaltnisse, die durch die zwei empfangenen Signals wahrend
einer Duplex-  5o      Stationen emptangen sind, im wesentlichen in
Obertragung zu messen.                             eine vorbestimmte
Beziehung zu bringen. 8. Obertragungssystem  nach Anspruch 6, wobei
13. Verfahren nach Anspruch 12, wobei die Steu- die Abschatzeinrichtung
(29) angeordnet ist,       ereinrichtung bei einer Station angeordnet ist.
um  die Obertragungsleistungseinstellung zu  5s berechnen.    11     EP 0
334 867 Bli                   12           11111L111111 Il 111111
Revendications                                     6. Un systbme de
transmission selon I'une quel- conque des revendications precdentes dans 1.
Un systeme de transmission de donnees en           lequel le moyen
d'evaluation (16, 26) d'une duplex comprenant une premibre et une
station comprend un moyen prevu pour mesu- deuxieme stations (1, 2) reliees
par lintermd-   5  rer I'echo, pendant une sequence d'apprentis- diaire
d'un trajet de transmission (3), dans le-   sage de transmission par cette
station, et pour quel chaque station est pourvue d'un moyen         mesurer
des reductions de qualit4 des signaux d'dvaluation (16, 26) pour evaluer la
qualite      regus pendant une s6quence d'apprentissage des signaux reQus,
la premibre station (1) est     de transmission par l'autre station.
pourvue d'un moyen (11) de transmission, A la  1o douxibme station (2), des
resultats de son 6va-  7. Un systbme de transmission solon l'une quel-
luation, la deuxibme station (2) est pourvue       conque des
revendications 1 a 5 dans lequel d'un moyen d'estimation (29) susceptible
d'es-    l moyen d'estimation (16, 26) d'une station timer un ajustement de
puissance de transmis-      est agenc6 pour mesurer la totalite de l'6cho
sion & realiser, et au moins une station inclut  16  ot des reductions de
qualites de signaux regus un moyen d'ajustement sensible aux rdsultats
pendant une transmission en duplex. de ladite estimation pour effectuer un
ajuste- ment de sa puissance de transmission, carac-   &  Un systbme de
transmission salon la revendi- t6ris4 en ce quo le moyen d'estimation (2)
est     cation 6 dans loquel le moyen d'estimation susceptible d'agir on
reponse aux r6sultats de   20  (29) est agence pour calculer l'ajustement
de l'evaluation realiseo A la deuxibme station (2)    puissance de
transmission. ot de celle qui a ete realisee et qui lul a 4t4 communiquee
par la premibre station (1) d'une   9. Un systeme de transmission solon la
revendi- manibre telle quo les rapports signal-sur-bruit    cation 7 dans
loquel le moyen d'estimation des signaux recus par les deux stations soient
25  (29) est agence pour determiner l'ajustement sensiblement conformes a
une relation prede-       de puissance de transmission par un proces-
torminee.                                          sus iteratif d'etapes
d'ajustement et d'6tapes de nouvelles mesures. 2. Un systbme de
transmission solon la revendi- cation 1, dans loquel le trajet de
transmission   so  10. Uno station de transmission de donnres en (3)
comprend une liaison par cable.                duplex (1) A utiliser dans
un systbme de tran- 



smission, comprenant un moyen d'6valuation 3. Un systbme de transmission
solon la revendi-        (16, 17) pour dvaluer la qualite d'un signal regu
cation 1 ou 2 dans lequel le moyen d'estima-       d'une autre station du
systeme et un moyen tion (29) de la deuxibme station (2) pout agir,  35
d'estimation (19) susceptible d'ongendrer en selectivement on fonction des
resultats de l'es-   reponse & ceci un signal qui indique un ajuste-
timation, afin d'effectuer a la deuxieme station   ment de puissance &
effectuer par la station ou (2) un ajustement de la puissance de transmis-
par l'autre station, caracterlsee en co quo la sion etiou pour effectuer
une transmission,        station inclut un moyen (5) de reception des vers
la premiere station, d'un signal d'ajuste-  4o  resultats d'une 6valuation,
realisee par l'autre ment de puissance, le moyen d'ajustement &
station, de qualite de signaux regus et le la premibre station 4tant
sensible a la recep-     moyen d'estimation (19) est susceptible d'esti-
tion d'un tel signal pour effectuer a la premibre  mer, on reponse au
r6sultat des deux evalua- station un ajustement de puissance de tran-
tions, un ajustement de puissance de transmis- smission.
45      sion a realiser d'une manibre telle quo le rap- port
signal-sur-bruit du signal regu par la sta- 4. Un systbme de transmission
solon la revendi-       tion presente sensiblement une relation prede-
cation 1 ou 2 dans lequel une station transmet     terminee avec celui qui
est regu par l'autre a une puissance maximale et le moyen d'ajus-
station. tement de l'autre station effectue une reduction   50 de la
puissance de transmission de cotte sta-   11. Uno station selon la
revendication 10, dans tion.
[equel le moyon d'estimation (19) est suscepti- ble d'estimer un ajustement
de puissance qui 5. Un systbme de transmission solon l'uno quel-
maintient sensiblement dgaux les rapports conque des revendications 1 a 4
dans lequel  55    signal-sur-bruit. les frequences de donnees des deux
direc- tions de transmission sont les mOmes et la      12. Un procedd  de
transmission de donnees en relation predeterminee est l'egalite.
duplex entre une premibre et une deuxieme 7    13                EP 0 334
867 81                    14          1        UIiI 1Il  IP stations dans
loquel une qualit4 de signaux regus est dvaluee a chaque station, et au
moins une station effectue un ajustement de sa puissance transmise,
caract~ris6 en ce que les resultats des 6valuations sont transmis a   5 un
moyen d'estimation qui estime, en rdponse aux r6sultats des deux
dvaluations, un ajuste- ment de puissance a r~aliser de fagon a ame- ner
sensiblement a une relation pr~ddterminde les rapports signal-sur-bruit
regus par les deux   10 stations. 13 Un procdd6 selon la revendication 12
dans loquel le moyen de r~gulation est situ4 h une station.
15 20 25 30 35 40 45 50 55 8    


